Objective. There are no Dutch language disease-specific questionnaires for patients with patellofemoral pain syndrome available that could help Dutch physiotherapists to assess and monitor these symptoms and functional limitations. The aim of this study was to translate the original disease-specific Kujala Patellofemoral Score into Dutch and evaluate its reliability. Methods. The questionnaire was translated from English into Dutch in accordance with internationally recommended guidelines. Reliability was determined in 50 stable subjects with an interval of 1 week. The patient inclusion criteria were age between 14 and 60 years; knowledge of the Dutch language; and the presence of at least three of the following symptoms: pain while taking the stairs, pain when squatting, pain when running, pain when cycling, pain when sitting with knees flexed for a prolonged period, grinding of the patella and a positive clinical patella test. The internal consistency, test-retest reliability, measurement error and limits of agreement were calculated. Results. Internal consistency was 0.78 for the first assessment and 0.80 for the second assessment. The intraclass correlation coefficient (ICC agreement ) between the first and second assessments was 0.98. The mean difference between the first and second measurements was 0.64, and standard deviation was 5.51. The standard error measurement was 3.9, and the smallest detectable change was 11. The Bland and Altman plot shows that the limits of agreement are À10.37 and 11.65. Conclusions. The results of the present study indicated that the test-retest reliability translated Dutch version of the Kujala Patellofemoral Score questionnaire is equivalent of the testretest original English language version and has good internal consistency. Trial registration NTR (TC = 3258).
Introduction
Patellofemoral pain syndrome (PFPS) is one of the most common knee problems in clinical settings. Lintschoten et al. (van Linschoten et al., 2009) defined PFPS as pain around the patella that occurs during or after high-loaded flexion and extension of the knee. The predominant symptom is pain, and the condition generally progresses to the point of functional impairment. Activities that are painful with PFPS are ascending and descending stairs, squatting, running, cycling and sitting with knees flexed for a prolonged period. Symptoms usually start during adolescence when participation in sports is high and can occur over a prolonged period.
Valid and reliable questionnaires are essential to evaluate the effectiveness of interventions and monitor the treatments in daily practice. Various measurement instruments for specific symptoms of the knee have been developed such as the Lysholm Knee Questionnaire (Lysholm and Qillquist, 1982) and the Victorian Institute of Sport Assessment for patellar tendinopathy (VISA-P) questionnaire for patellar tendinopathy (Zwerver et al., 2009) . Neither of these instruments, however, specifically focuses on patellofemoral disorders and activities that are painful with PFPS. Only a few instruments focus specifically on PFPS: the Patellofemoral Rating Scale (PRS) developed by Fulkerson et al. (1990) and the Kujala Patellofemoral Score (KPS) (Kujala and Jaakkola, 1993) .
The PRS (Fulkerson et al., 1990 ) and the KPS measure a similar concept, but there are some differences. The major difference between the PRS and the KPS is the weight of the separate items of the score. The KPS gives a maximum of 5 points for six of its items and 10 points for seven of its items, which may result in 100 points for pain. The PRS only gives 45 out of 100 points to pain, and the other 55 points scored on daily activities. Furthermore, the PRS only measures a total of seven activities and symptoms, whereas the KPS measures a total of 13 items and places more emphasis on pain related to activities than the PRS does. Kujala et al. (Kujala and Jaakkola, 1993) developed the KPS in 1993 to evaluate subjective symptoms and functional limitations in PFPS. The objective of Kujala et al. was to develop a disease-specific scoring questionnaire for patients with anterior knee pain based on the following criteria: some questions should assess anterior knee symptoms specifically, the patient should complete the questionnaire independently to exclude investigator bias, which also makes it possible to use the questionnaire in association with outpatient clinics and the total scores should be easily and quickly calculated . Kujala et al. used the Oretrup modification of the Larson scale as a basis of the questionnaire and included new questions, most of which were specifically focused on anterior knee pain symptoms (Oretorp et al., 1979; Kujala and Jaakkola, 1993) . The KPS comprises 13 questions (Appendix 1). These questions inquire about activity-related pain while walking up and down stairs, squatting, running, jumping, carrying out weight-bearing activity, and prolonged sitting with the knee in flexion. It also inquires about symptoms such as limping, swelling, subluxation of the patella, atrophy in quadriceps muscle, flexion deficiency and flexion pain. The total score ranges from 0 to 100, a higher score indicates fewer complaints (Kujala and Jaakkola, 1993; Kuru and Dereli, 2010) Several studies in the past have reported on the reliability and concurrent validity of the KPS. In 2004, Crossley et al. (2004) examined the test-retest reliability, concurrent validity and responsiveness of the English version of the Anterior Knee Pain Scale (another name for the KPS). In 2005, Watson et al. (2005) found a good reliability for the KPS, and Kuru and Dereli (2010) examined the test-retest reliability and the internal consistency of the Turkish version of KPS. All of these studies showed that the KPS have good reliability and validity.
Evaluation of patient-reported symptoms and functional limitations would help Dutch physiotherapists better assess and monitor patellofemoral symptoms. There are no Dutch language disease-specific questionnaires for patients with PFPS. The aim of this study was to translate the original disease-specific KPS from English into Dutch and evaluate its reliability in Dutch patients who have PFPS.
Methods
After obtaining permission from Kujala and Jaakkola (1993) , the KPS was translated into Dutch (Appendix 2). The translation process was conducted in accordance with the Guidelines for the Process of Cultural Adaptation of Self-report Measures by Beaton et al. (2000) . This method has five sequential stages in the following order: translation, synthesis, back translation, expert committee review and pre-testing. Two people (one informed physiotherapist and one uniformed health scientist) independently translated the questionnaire into Dutch at stage 1. At stage 2, a synthesis was made of these two translations. Back translations were carried out independently at stage 3 by two native English speakers fluent in Dutch. At stage 4, the final version was drafted by the expert committee that consisted of six people: two translators from stages 1 and 3, three physiotherapists (movement scientists) and an epidemiologist. The expert committee agreed with the translation and the back translation. Only the translations of the words in questions 11 and 12 were debated. The words subluxation/dislocation (question 11) and atrophy (question 12) are not common words in the Dutch vocabulary. The expert committee rejected the word subluxation and chose to refer to it as dislocation (question 11). Contact was made with the developer of the Kujala Questionnaire and the expert committee, which resulted in the decision to replace the term 'atrophy of the thigh' with 'decrease in size of the thigh' (question 12). Pre-testing of the final version with 36 people at stage 5 did not reveal any difficulties regarding the understanding of the questionnaire. In this clinimetric study, the reliability was determined in a sample of PFPS subjects with an interval of 1 week.
Subjects
The study included 65 patients with patellofemoral complaints. From January 2012 to May 2012, the data were collected at 16 physical therapy clinics in the community in the Netherlands and from students with patellofemoral complaints at the Faculty Physiotherapy and Occupational Therapy of the Zuyd University of Applied Science in Heerlen, the Netherlands. All clinics and physiotherapists were familiar with patellofemoral complaints and the use of questionnaires. All subjects completed a signed informed consent form prior to participation in the study. This study was conducted according to the regulations of the Medical Ethical Committee at Atrium Medical Centre, Orbis Medical Centre and Zuyd University in Heerlen, the Netherlands.
The patient inclusion criteria were age between 14 and 60 years; knowledge of the Dutch language; grinding of the patella; a positive clinical patella test such as Clarke's test or the patellar femoral grinding test; and the presence of at least three of the following symptoms: pain when ascending or descending stairs, pain when squatting, pain when running, pain when cycling and pain when sitting with knees flexed for a prolonged period. Subjects were excluded if they had patellar tendinopathy, Osgood-Schlatter disease or other defined pathological conditions of the knee, or if they had previous knee injuries or surgery (Lenssen and Wijnen, 2003; van Linschoten et al., 2009) 
Procedures and measurements
Patients who met the selection criteria, and who were willing to participate in the study, completed the questionnaire individually without assistance from the therapist after the first intake or (current) treatment session. To assess the reliability, the same questionnaire was re-administered to the patients by the same therapists after a 1-week interval during which patients received therapy as usual.
To evaluate the reliability, it was necessary to include a stable patient population. To ensure relative stability, the patients independently scored the Global Perceived Effect on a 7-point scale during the second measurement (Hudak and Wright, 2000; Swinkels and van Engelen, 2011) . The responses on the 7-point scale are as follows: completely recovered, moderately improved, slightly improved, unchanged, slightly worsened, moderately worsened and worse than ever. Only patients who reported slightly improved, unchanged and slightly worsened were included in the study.
All participating therapists (n = 21) received a written manual with instructions about inclusion and exclusion criteria, the 1-week interval, informed consent and the questionnaires.
Data analysis
Reliability is defined as 'the degree to which the measurement is free from measurement error' (Mokkink et al., 2010a) . In addition to the general definition, there is an extended definition: 'the extent to which scores for patients who have not changed are the same for repeated measurement under several conditions, for example, using different sets of items from the same multi-item measurement instrument (internal consistency), over time (test-retest), by different persons on the same occasions (inter-rater) or by the same persons (i.e. raters or responders on different occasions (intra-rater)' (Mokkink et al., 2010a) . The internal consistency, along with test-retest reliability and measurement error, is also an aspect of reliability (de Vet et al., 2011) .
The reliability of the translated KPS was tested by means of internal consistency, test-retest reliability (how well patients can be distinguished from each other), measurement error and limits of agreement (LoA). The intraclass correlation coefficient (ICC agreement ) tests and evaluates the agreement between baseline and retest scores (in the case of the present study, after an interval of 1 week) (de Vet et al., 2011) . The measurement error (the standard deviation (SD) of errors of measurement that is associated with the test scores for a specified group of test takers) (Harvill, 1991) is expressed by SEM and LoA, which were calculated by means of a Bland and Altman plot (Bland and Altman, 1986) .
All analyses in this study were performed using SPSS program, version 19, (Armonk, New York, United States), except for computing the SEM and SDC, which were performed in Microsoft Excel 2007. Missing values in the KPS were imputed using the mean method per item. When the number of missing values in a questionnaire exceeded 20%, the patient was excluded on a listwise basis (Nunnally and Bernstein, 1994) .
Internal consistency is defined by the COnsensusbased Standards for the selection of health Measurement INstruments (COSMIN) panel as the degree of interrelatedness among items (Mokkink et al., 2010a) . In a unidimensional scale or subscale of a multi-item instrument, internal consistency is a measure of the extent to which items assess the same construct. Cronbach's alpha is the best-known parameter for assessing the internal consistency of a scale by using the formula γ i = η + ε i . A well-accepted guideline for good internal consistency of a scale is a Cronbach's alpha value between 0.70 and 0.90 (de Vet et al., 2011) .
The ICC is defined as the ratio of the variance between patients and the total variance and is sample dependent. ICC values can theoretically range from 0 to 1, with a higher value indicating that less variance is due to other factors such as differences between observations or measurements. An ICC of at least 0.70 is considered to be satisfactory for group comparisons, and a value between 0.90 and 0.95 is satisfactory for individual comparisons (de Vet et al., 2011). The ICC was calculated from a two-way random effects model, for absolute agreement, using the formula
The measurement error can be adequately expressed by the standard error measurement (SEM) and the smallest detectable change (SDC). The SEM is a measure of how far apart the outcome of repeated measurements is; it is the SD around a single measurement (Terwee et al., 2007; de Vet et al., 2011) . Several methods can be used to obtain the SEM value. The SEM was calculated from the SD of the differences between two measurements (SD difference /√ N ). The SDC is calculated by an average of the higher and lower LoA and is confirmed by the formula (MDC = SEM × 1.96 × √ N ) (Weir, 2005) . Another additional parameter of measurement error can be found in the LoA, proposed by Bland and Altman (1986) . Bland and Altman designed a plot in which not only systematic errors can be seen easily but also relating the LoA to the range of the scale provides an impression of the magnitude of the measurement error. Measures of agreement refer to the absolute measurement error (presented in the units of measurement of the instrument) that is associated with one measurement taken from an individual patient (de Vet, 1998; de Winter et al., 2004) . The mean difference between the two measurements and the SD of this difference was calculated. The magnitude of the SD expresses the extent to which the same value was achieved within two measurements (Terwee et al., 2005) . Subsequently, the 95% LoA were calculated, defined as the mean difference between two measurements ±1.96 SD of this mean difference (μ ± 1.96 × SD difference ). By definition, 95% of the differences between repeated measurements fall between the LoA. If a patient's KPS changes outside the borders of the LoA, it is improbable that this is due to measurement error, and it possibly indicates a real change. Therefore, LoA provide information about the SDC (de Vet et al., 2011) . To indicate a real change, the clinical implications for an individual patient are calculated with the SDC, and for groups by the SEM.
Results
In total, 65 patients with PFPS were recruited by the participating physiotherapists. Of these individuals, 15 patients were excluded because their symptoms changed as measured with the Global Perceived Effect 7-point scale. Therefore, data of the remaining 50 patients were used for calculation of reliability parameters. There were no significant differences for duration of symptoms in years and the KPS baseline between the included and excluded patients. Patient characteristics of the study population are presented in Table 1 .
Internal consistency was calculated using Cronbach's alpha, the Cronbach's alpha was 0.78 for the first assessment and 0.80 for the second assessment.
The ICC agreement between the first and second assessments was 0.98. The mean difference between the first and second measurements is 0.64, and SD is 5.51. The
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SEM is 3.9, and SDC is 11, and 94% of all difference scores is within the LoA. The Bland and Altman plot (Figure 1) shows that the LoA are À10.37 and 11.65. To indicate a real change, the clinical implications for an individual patient are that the change must be more than 11 points, and for groups, it must be more than 3.9 points (on a scale of 100 points).
Discussion
The aim of this study was to translate the original diseasespecific KPS into Dutch and evaluate its reliability in patients who have PFPS in the Netherlands. The testretest reliability (ICC = 0.98) and the internal consistency (Cronbach's alpha = 0.78 for the first measurement and 0.80 for the second measurement) show a good reliability of the KPS. The standard error of measurement was calculated using the Bland and Altman plot. The SEM gave a score of 3.9, and the SDC was 11.
The included patients for gender, age and duration of symptoms and the results for the translated version of the KPS are similar to those of international studies on the clinimetric properties of the English and Turkish versions of KPS. Crossley et al. (2004) examined the test-retest reliability, concurrent validity and responsiveness of the Anterior Knee Pain Scale and found an ICC of 0.81. The minimum clinical difference in this study was calculated by using two methods: median change score and receiver operating characteristic (ROC) curve; the minimal clinical difference was 10 points. Crossley et al. (2004) selected the Visual Analog Scale for usual pain outcome measure as reference measure for determining the relative efficiency of each outcome measure. Watson et al. (2005) found an ICC of 0.95 for the KPS. In 2010, Kuru and Dereli (2010) examined the test-retest reliability and the internal consistency of the KPS in Turkey. The test-retest reliability of the items in that study ranged from r s 0.61 to 1.000, with a mean correlation coefficient of 0.94. They found an internal consistency of 0.84, calculated with Cronbach's alpha.
As mentioned in the data analysis, an essential requirement of all measurements in clinical practice and research is that they must be reliable. But repeated measurements can display variation arising from several sources: measurement instruments, patients filling out the questionnaire or circumstances under which the measurements are taken (de Vet et al., 2011) . To ensure that these requirements were met in this study, we used clear inclusion criteria, a well-defined protocol and the COSMIN checklist (Box A, internal consistency, Box B, reliability, Box C, measurement error and Box G, Cross-cultural validity) (Terwee, 2012) .
De Vet et al. recommend an interval of 2 weeks to minimize the effect of recognition (de Vet et al., 2011) . However, to keep the subjects as stable as possible in this study, a 1-week interval was chosen because patellofemoral symptoms vary strongly, moreover, a shorter interval decreased the risk of further knee injury due to excessive compressive stress to the patellar facets. All subjects were in different treatment phases. They varied from patients who came for the intake to patients who had been treated several times already. All patients received care as usual. The written manual did not contain instructions on which information (for instance, about progression of the complaints) the physiotherapist should give during the treatment. Because the KPS also inquires about pain, swelling for example, it is possible that the patients were biased when filling out the questionnaire for the second time.
The implication for clinical practice is that the questionnaire is manageable; the sum score of the KPS is easy to calculate, and subjects need about 5 minutes to complete the 13 questions. Based on the LoA, a change of 11 points between the KPS of the first and second measurements is needed to be able to speak of a minimal detectable change on individual level. To investigate whether the score is sufficiently responsive, KPS must be further examined. In addition to the responsiveness, it is also recommended that the diagnostic validity of the Dutch version of the KPS be examined to ensure that all clinimetric properties of the questionnaire have been examined.
Conclusion
Considering the absence of disease-specific questionnaires for Dutch patients with PFPS, we investigated the internal consistency, test-retest reliability and the measurement error of the KPS. The results of the present study indicated that the test-retest reliability translated Dutch version of the KPS questionnaire is equivalent of the test-retest original English language version and has good internal consistency.
